A computer system for real-time analysis of hemodynamic data from the cardiac catheterization laboratory has been developed. The system utilizes a small digital computer and is compatible with the analog recording equipment generally used in a catheterization laboratory. Calculated results are transmitted to the laboratory by closed circuit TV and are available to the operator instantaneously during the course of the procedure. A permanent hard-copy report is prepared on a teletypewriter at the termination of the catheterization procedure. Comparisons of pressures and value gradients calculated by the computer and physician demonstrate excellent agreement. By utilizing a small computer and programs generally applicable in any cardiac catheterization laboratory, this system can be exported without costly modifications into many laboratories. Additional personnel are not required for implementation.
several major problems were red. ost of being connected to the timesystem during the entire catheterizacedure was prohibitive. In addition, edures to put data into the timesystem did not allow the laboratory 1 in the cardiac catheterization labouse the system conveniently. Furththe "down time" of the large system ack of reliability and availability, at itical for real-time analysis of data catheterization laboratory. Moreover, ambers of procedures were being d in our cardiac catheterization ry, and this number was increasing These factors prompted the developa computer system dedicated to the of cardiac catheterization data. urpose of this paper is to describe the for cardiac catheterization analysis as been developed, and to demonie validity of the analysis of data during the 8 months in which this system had been used routinely in the laboratory. The dedicated computer system which was used to obtain these data, and which is described in this paper, was designed with a number of considerations that were thought to be essential to the successful operation of a functionally automated system. These factors include: (1) that there be no increase in the staffing of the laboratory, compared to the staffing patterns prior to introduction of the automated system; (2) that the complexity of the operation of the catheterization laboratory should not be increased; (3) that the data analyzed by the computer system be made available to the operator instantaneously, so that the procedure could be changed to collect additional data if necessary; (4) that there be no operational constraints on the operator in terms of the sequence of data collection and analysis; (5) that adoption of the system not require extensive training beyond that which the average technician in a catheterization laboratory could master; (6) that the data analysis performed by the computer be at least as accurate as that performed by a trained physician; (7) that the cost of the computer system be commensurate with the operation of a catheterization laboratory and the physician time saved; and (8) that an adequate backup built into the system be designed so that data are not lost if the computer fails during the course of a cardiac catheterization. The system has been developed with the goal of being easily adapted into any cardiac catheterization laboratory. Software to accomplish all routine procedure has been developed, and, since Fortran has been used for programming, the addition of special programs will be accomplished relatively easily by a skilled computer programmer. While initial development of the entire software package would be extremely costly at every institution, the adaptation of such a system as described, to be utilized with existing transducers, amplifiers, and recorders in a catheterization laboratory, is ac analysis of cardiac catheterization data which is available to the physician during the course of the procedure and is as accurate and reliable as that data generated by a series of physicians measuring analog pressure recordings. It is simple to operate and provides for improved personnel utilization. The system can be exported to other laboratories without additional program development, and minimal engineering competence is required for installation. Special noncomputer hardware, such as oscilloscopes for displaying output, a keyboard for communicating with the computer, and a teletypewriter for printing hard-copy reports, will be necessary for this system to be used in another hospital center. As the system is to be marketed, all these components will be included in the package. Thus, the system should be completely exportable.
